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Abstract (Basic): EP 272140 A 

A chemical vapour deposition reactor comprises a chamber hving an 
inlet manifold for reaction gases which has temp, controlled inner and 
outer surfaces for enhanced deposition control and presentation of 
deposition within it. Pref. connected to the manifold there is a 
combined RF/gas feed through device comprising a tube earthed at the 
inlet end and is a RF supply at the manifold end, the tube having a 
controlled impedance along the length is produce-constant voltage 
gradient and carrying a coaxial flow of outer purge gas stream and 
inner deposition gas stream. 

Other features include a gas distributor plate mounted baove a 
wafer to be treated and an exhaust system providing controlled radial 
flow of gas over it, together with a mechanism for positioning the 
wafer in the chamber. There is independently claimed a process for 
depositing a conformal layer of silica from a mixture of oxygen, ozone, 
tetraethyl orthosilicate and carrier gas using a substrate temp, of 
200-500 deg.C and pressure of 10-200 torn Also a process of 
isotropically etching silica using a plasma formed from NF3, CF4 or 
C2F6 at a temp, of 100-500 deg.C and 200 milli torr to 20 torr with an 
inlet-substrate distance not less than 0.4 cm.. 

USE/ AD VANTAGE - Processing single semi conductor wafer by thermal 
vapour deposition, plasma enhanced vapour deposition, plasma assisted 
etch bock, plasma self cleaning, or sputtering or by a sequence of 



these. Uniform deposition over 5-8 inch dia. wafers. High throughput. 
Title Terms: MULTI; PURPOSE; REACTOR; PROCESS; SINGLE; SEMICONDUCTOR; 
WAFER ; HIGH; RATE; PLASMA; ENHANCE; REACT; UNIFORM; GAS; FLOW 
Derwent Class: L03; P42; P78; Ull; V05 

International Patent Class (Main): B05D-003/06; C23C-016/00; C23C-016/54; 

H01L-021/00; H01L-021/31; H01L-021/316; H01L-021/68; H05H-001/24 
International Patent Class (Additional): B44C-001/22; C03C-015/00; 

C03C-025/06; C23C-016/40; C23C-016/42; C23C-016/44; C23C-016/46; 

C23C-016/48; C23C-016/50; C23F-004/00; C30B-025/14; H01L-021/02; 

H01L-021/205; H01L-021/3065 File Segment: CPI; EPI; EngPI 



2. -she 



©B*s^r^ff(jp) © « w aa eb a §b 
© ^ HI 4# f* & CA) BS63- 246829 

©Int. HSUE^ /ff^S^S^- PS?063^U988) 10^138 

H 01 L 21/31 B-6708- 5F 

° 23 ° 16/50 6926-4K^gaElg^ ^SS^ 20 (£32g) 

<8>&9a <D*ffc SftCVD/PECVD'JT^-ib'J; ~ Kit* fStffc^aS* 

©«p P362- 32U81 

®m m »B62( 1987) 12B 180 
©1986^12^ 190@#S(U S)®944492 
©l£ IS ^ f^>fn' T>'J^^*g /)'J7^^-7iH 95014* -'*-:r-f 

rjs j w 9 rut K7-fCTl0931 

©ft H A T/HK 7f'j7 7yj^^*i *'J7*iU-r/H 95051-9- "-/* 
^X^3-#U-f 7 y<VT-X T ^< — -3- — 3050 
*y K 



«w ua»eo ff»c*( n^i- gcsr^ t ) 
m m s 

I. & 91 © * I* SftCVD/PECVDMT^^ 

dtascii^tc^c^ * *>' v 
*£*t/*a»*te3 v r ^ ^ - t* /x<r. ^ 



(2) <> * ->v*7k¥K3£tsr * 
/\ i/ y ^ 

JSfiSttiECfcit * t> *- - £ * *W 

tt ** 4 & 0 4 x-^SSEttKO-h^rCTk^tc 

^ & * - * # i - * ■/ 7 * * - . 

(3) 7i*-^KA«* 6fl i& tt £ 31 1 4> <0 

© ee n © ft tc « l * a ft ^ f*j # ^ ft t> * * 

rtS5 7*u- K**&. 4f!f Iff* oil! 18191 &»«£ 



-137- 



(2) 



as <d 7 9 9 - . 
(41 -7 „ * - ;u k « c & m z m a* u g s «c 

* k * ^ v n & * k & s r * /x $ s; y <& £ t 
# * 7 ^ * - /u k c # w « r * # jr <a a c * 

* 7* ^ - J; tf x - a ^ *' x v ^ * - ;u K i: 
(6) A* x v - * - ;u K <b * -fe -T - £ CD ftf © ¥ It 



^MOS 63-246829 (2) 
'Jiffiaai© V 7 9 9 - . 

* - fci IS T * y * 'J ^?*r*C±:tCj:*J* 

^^tcjajer *) v v 9 \ 

J£ $ * * <i> if X £b □ rR « *»* J; - V ar * * 
^ * - /> fSJ & K ft ^ * * # C iS j£ £ -tf fl. 

ffiii5JiQifl#*trt-4Sf5i * a □ - * - /p k * 

S©/£fifitcftda$nx - >' /r x -fc ±. fa $ c 
J&£-£*352#'xAC]^-*-A'K. 



& & t * vs a r * £ h . 
& # no tc & gj x m ai □ * is l x m te n m s #r 



itc * -fe r ^ - <D<pil> J; *) -t ©IftfiflC^S^j 

35 I ^ - * - K (C ifi $ n . t£ I v - .-h - 

^- x <D 4 «ci9KS ^ 

A □ v ^ ^ - ;u K R F mfi&j&mt ZtztbtZ 

* ^ V »J 7 9 9—* 



— 138 — 



(3) 



ScDKSfl* JKfiSiT * iSHHS. ^ ^ 
>\ >5 V X ^' ? «b C , 

^ o i? y ^ t^S©T K $ RIB®?!)® 
W if* * * tr L . 5yr*»^ott!fjti*4f- 

* a- C"i T ? * - • 
O) 7 :/7*K «* *MJt*3£ ****** i*^**-***) . 
0. 7-2. 5 5^o^<Z)iftfiefflF*l^||®WiCa 



If RflB3 63-246829 (3) 
0. 9-1.5 S^oyof-^fflSmfiCJE't'S 

? * <t * n h <o la ^ frc, a ur n * , « jr m 

S*4icj»£-r £/> >' y ?*££t/*3JWs&f2 

'J7^-t*-jT, ffl •>* y 9 a< $ «b 

*-;pKfeJ:tfS 8B w: K K * K tz 3S 2 y/ A 
A D v ^ .-t; - ;i/ K T ^ ^ T , 35 1 "*■=■* — ^ K 

* tc ifi ,|> £ ft * * 4> ?JI *? J: ✓>* - />* % & T 

- :>* y/ * £ ± (pj & * - J5J i3 C fa * *> -e 
4 fc «6 13 ifi & $ 4 S 1 J; O* 31 2 ~ .* - tu 

If M *? # * * $ * - ^ h ¥ # K 3 .< ^ 



* £ £ '/ T ? ^ - . 
os x ) ~7 9 9 — & <_ 7 6 0 h A/ <0 JE 7J C *; it * iS 

tw) 0. 1-200 h ;kz> BE is # * i2 •£ tc ifi & 
n r * 9 - . 

© M T 9 9 - - 

oa mftw *-^<Dit¥n#tzi&&2-iitz'&£ 

UI$Hfcrtg0 4s<kCf^.eiISffl'&^C**'AAa^ 

- .+ - iu v & & o m % u t o 9 - . 



07) ^KmS-^^OTSf*]©^*-^©^^^?? 
xAO-y-*-/wK*fJ;tfR F tU7j0t»fi*^> 

cifi»s$n;An*fJ:cfma*g^^u, y/^A 
^ ©#gfltc/< - *>-yr ^ cD?t«iii£^^i ij;^ 

Jfcl $ te^ic£i£EE3iK£fii:&: it y/ x 

H X7 4 - V X A>- &<&tJ *i y 9 9 - . 



-139- 



(4) 



05 # * a a-*- - + - >v y frmmtf* *Tfsj # ic 

* * * * ic a £ 2 * £ 2 x ^ - * - ,u k . 



*ffflD3 63-24 G829 (4) 

MriBrtK-tticejtEBKflue* X7**8{» 
J: a 

^-/u*F*ig8ttiDt-*&B 
(21) ^f^TffigUfc^i-^NjKDQO^t^SE^ 

4 va\ 



mi y a v a * 3$ es u . si y *' * w 3S 

9 * - £ 7* U - K * £ ± 7J *x ft _t t/ . & Jt If 

35274 ^-t&WC. #274 V # * M * 
t 7 4 Vtffciffl^T'tn^S*?*-/^'/-*;?* 
^ - JbTfBK*& iff ^ l^c, 4? «fc C4 J& SI 

Lfc7X7-*. asi74y^-tr<fc*?ru-h 
* 'f 7 9 9 - . 

(22) Yb^s«v r** -aes-c*,T. 

iS 3 /X & 1 * ¥ # X — * - >t> K * W t* 4 7 

>' v 7 

352&fi«JCAxu-c-^ato, 



» i 74>-A*iffi5iraiifflL,. rot* — use pub 

— ffiCnj0KB4>7 4 
mi 7 4 y L.. 5*. l 74 *W35 

2 7 4 >'**co*!iR|f4E4)-.of.vj. i a^ K: 5 tit6 

* * i na^jttx u-c-^aaie. 

3S274 ^ * * a ft L « 3B274 y^tojg 
1 74 > f * , 4riffloT'tn^t>7*-yN^-9--fe7* 
^ -ii-C^KifiREteB^ i^^c, <fc U< W) ia & 
L fc 7 X 7* * . 3$174>'#CcfcfJ7*l>'-h_b 

^^■ftc:5fe:fc55B l 7 4 > *' _b ^ ffi < fc«>tT 
^^»«A?-fr*g52Sffi^«x u^-^S«5. 
iS9J455SS*#C*lfl££<DJS=ajU 

- & y f A -r v - /y u tf *s 5 V7ii&0 , 
^" t * ^ V 7* ^ <b ^ 55 £ £ ifl *> -fe 7* ^ O i*i 



-140- 



(5) 



9 - Jt^ig i R.&ajx^/b^-cDisaffjc^iT 
* . $ - •>* # x * T PH * k •> * - ^ to ju 

©?ft 1 *><fc 2 K?ia<*ft<Fft0»©-ASk: 
PJ!W*WL. m 2 rai28SKFiJri<&8I*lc Jl © 3J 

■> * - 'x3K«f£E«Dl5]i2fsI *) ©^ <r V v ?n 



?.fia03G3-246829 (5) 

* nu: x ») msns® am fctf c x © 

5 1 . I * J; SB 2 7A*«/urcMr4ifiJIIA*, 
ip 1 Tirfi-zi/KA^Tlsj^ic^i — ^ © £f &fl 
J5! 21 35 1 - # * i£ €: . SB 2 — * — n* K 
ri*^;G3S£**$9)$i*i*T'> * - ^ ©ffi«* ±. 
fSi£Kfl^T£^i£Tm2 a* *i£*|e;* 

3U "7 — 4: — K tc it IS £ ft * A D <* Zfi if, 

□ «s * l ^ •Ri-7-^-/uK^^'t©rtenu 
S«*'xfcctc/*©^aic/v"->"**x©it«iii£ 

» £ ft A: ?5 S\ 4 ^t*-^^x*S??3^fC^-r 



*6t;<t?a5«y 7 4 9 -SB. 

(23) # x aq ^ * ^>;*^£m^A*E:^^>«9# , * 
t:A^Ttea-r*fc*>t:<»*->> ; t^rt©^-fe 

sr*-^***--^^*?'!'- k _b «c a ¥ ae 

yw-K*art»c» * © © a a, £ (i s k 

AL. 

7* W - F ft* 6 ft 1: If * 

7* U- K*S**ft 31 ii*. 

+Hr7** - 3^1*7 < ^//^Jitf T $ * - ^ 
£ ©-frT 0 * - AtKtt^^^v 7 Xft^£ ^ 

(24) ? h CC. 

*-fe7*?-£tt7* yy/^Tifi')*-^* 

^ x - /n £ I* 7* - K * s n * ifi ^ fc" 3 
-ft A 



$x-'\;£tf7"U- K^^OJ:© 1 )!-/^ 

c t^^*) - ^ tb ta -r a 

t*. ##M*©i5BH&<23)xjlS2«l©:frfc. 

(25> o * -^3£#7 -r xA't^y^tr^jf 
7 #"*<;*© x-y%ffA^?!i4c«-r*{ast3 

»£ft4. ^jrW5K©J5Sm(24)(fllEitt©^itfc. 

(26) a-7--f >^*5«t~2 h/u©Sff>j*;cfc 
#1 0. I - liii©A^Ani3-f^ y^i© 

P«3©ffi«T^tc«r iXA'v^^^ADCSR 

-r * a & * £ t; . £rttsifi3-f^ v © h 
** ** 7 .< - *5eestt*-5^^. 

(27) 5ti«fl2IrtT*-/^ r V 5 J. 
+ n, ± h, b > y * - h *; <t II f* A' x ^ ^ m i& 

1 0-2 o o wKDfgffirtK**). sifi>acc^ 

2 0 0- 5 0 0 t<oeHB^»C*4C 



-141- 



(28) 3 7 5 r T £> * . ##Sfl#© 
?U BE 35 (27) XR sfi jj{ © ^ j£ . 

(29) ^BE^lfc 4 0 - 1 2 0 Utfti, #5* 

(30) Mm? =, X~? UT^W 

^s^sff^ojelffl^ <27) J/1 « <z> Or - 

(3D 5 x-7 uxm&i 

? z tz & cz a - *j a 7s m. * J: ra $ *? J: 0 s T ft $ 
#frift#©?5Km(27) jRg2$©# 

(32) IIHx r h7i^;i/^;i/h->'J^r- k 
'tiSjSfiCiCJ;*) StKJb(C -SMC* -f % 

2 0 0 -5 0 0 r©fSHrttc^«), ^^offigfi 



"?*RI 0363-246829 (6) 

(33) *'*z£4<£ ^C^V *i.OJ;iafi5!*x 

^^£/»3K©^Ba^(32)ifise«o^-^ p 

(34) JE*a«**j8~l 2 I- jut**)* S 

^ 3 7 5 ± 2 0tT*4, ttftSft$<D%ra& 

(32)iflge^©^rffi. 

(35) iSr^XT^ijgcjriLt^E/i 

#t/* #fr3ft#©&K^(32)i£52&<o;frr£. 

(36) $$>C. ^?f7*7 Xv^^lgcZ^UTfig&l 

^filFSff^^ffiOiSS (32) ijtse®© 

(37) fc&tr X \n#?mtZfaliTMJ$.Z Htz 
NF, . CF, # J; CF C*F fc ^ £ £ tf *l * 7 v M it 
*'X^<3iljJt^^7*7X7{: % j^ji o o - 

5 o o T <?>mmft<o * - £ a*_> & 



(38) ^JE^J^<l^2 0 0 *T- 2 0 h/ucD^[fflf*itc: 

5K <o ^ ehm C37> mtzmco urn. 

(39) IE^]^ 5 0 0«T- 1 0 h JlsQ>mWft£:3r> 
#?)F5S5jc©&lfflm(38) iflge©0^r?£. 

tr u- ;Mfc 

£ 15 * 7* ^ * ®E . -r h 5 x )i> it )U h > 

* C t c J; *) ~K^>r 4 

J3*&« £ * * . x&#j 1 0-2 00 h 

;u©&|8i*3C& *) . 200-500 r 

(41) 3 7 5 ±2 0t??>^ IE 
jjfr A 0-1 2 0 h/u-C£>*. # # 23 # © IB EB 
35(40) fl«a«©35-i3fe. 

(42) TJSu-tw ^^^-K^^r'f^. MttV 



<< ^ * > V a v * * > i h v k ts cfc .-K «; is 
^ ^s^5i?^<Z)leffl^(40)^^ 
fc ttS5C41)iBK«<03rffi. 

(43) T© a — f- -f ^^^ZLga^h^r -f , 
4#5¥2ff5K©SCBm(40)ii^ &m (41)iJUfi$!© 

(44) ^ru-tsteicru-t^i^Kts^ 

^2^. TJS — ©EYL^r %m 
Y v x. * )u* t\, \> <s *) *r - h . * •/ :/ J» «fc *MI 

±^*xjEti$^i 0-2 o o h juo^mn 

fiStt^ 2 0 0-5 0 0t©SSBBi*3tC 

2b * . *J 
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(45) s*fiitd7*u- + ^ni^«taH=)g^mfi£t- 

?B 1 C . TJS £ £ * T -r h -7 x ^ * a, |* •> 

-5 0 H/i/©IgEflF*JtC£>»>. £ E IX tfj 2 0 0 - 
50 Ot (DlSIfflrt id * * , 

A/«>n - h . ± / v . k & j: o' m 

■ti: 4 . /c rt: L £ # X E W tfj I 0-2 0 0 b tu CD 
*3 Bfl ft C & *) . ffl £ I* ft 2 0 0-5 0 0 t ffl & 



1.fB»1B3G3-246820 (7) 
- i- > 8 e * la {* s> m ftSt $ n r ? 

% co a £ x£ # £ 4 x t^A'^EUM) 1 - 

5 0 Mi>©ffiHHl*JC$>>)* £ & & tfj 2 0 0 - 
50flt O SDBrt C *> * . 

f ji/^/i/ h •> 'j i- x ^- •/ > . a & ia 

«t x/r L fcRlfcttttic s«r -5 - £ 

tctzU* £ # * JEE ti tf) I 0- 2 0 0 h /u © le OH 
ft c & *? v £ Gt a ft 2 00-5 0 0 t © IE BH f*j 
£ £ . *» £ 

gr, 3 k . 4i;/cffl^»7^^t, ia £ & £ 

«F, . CF- *; J; C,F t <D «fc 6 7 v x 
ft 7* -5 X -7 £ 15 IS r 4 c h c J; *) 2f x 

v *■ y r * * o o 

« t - 2 0 M^©?efflrt^;fe»). S «: tf-J 2 0 0 
- 5 0 0 r ofSBBWtc^i^ 



(47) SISKj&^B- 1 0 h^tDSff^Jv *fJ; 
tftt 3 7 5 ±2 0%O2<K&flE€JHL'4. tttt 

» * © te gs # <46> m se « co x m . 

(48) 3S2U!BJl«ft4 0 * 1 2 0 ^u©SE^» 
*<fctf 3 7 5 ± 2 0Tfflgl&£&*-ffl^4. 

^frM3Rco©fflm(46) /cttsp. (x?) iflse aaico 

(49) 51 3 gfcK4<* t^)S00 3»j f-rtz-l 0 h/u 
©Sff^j. 3 7 5 ± 2 0 t©2ififiE 
*JH^*. <HmWjR©&Effl3S(48)'JU5«E©;frtt:. 

(50) ? 

1* ir- iff * © is m m (46) jfi se % © m 1 a is © tra 

^- ftt^fi; J: m«t*'x^i»lB/iSc 

L/cSJoftttCtfjl 0-2 0 0 f/u©Eiiart© 
£E^7fc«fctftt2 0 0-S 0 0-C©fclffl^©ffl 

^^w«©t5iam(46)iflse«©^ 2 * itfgs 



3 KNScoraltC. ^JlFSfl^©?cB!135(46)ifl|£ttco 
ZR2K^*tcJ^/3t$tLfc^-0fiSt<bfen3Jitc^« 
4i T r h 7 i ?■ ^ * /H"> 'J ; r - - fe! 

jR*i c<m«c ^ ^ iKia u tz r =? x-7 iz stn 

A£ b ^ // % & t* 1 - 5 0 \ >y 
CDt&BBrttc**?^ fflKli*^2 0 0-5 0 0-ccd 

^Jt«^fflifil!flm(46)fnse3i!l0 7r 

(51) tfsTM^cDltlGflmuS) mS2«i©^r 
*^h>H - ^ . ftSJ -fo «fc )a (*t x ^ ^ ^ 

-5 0 h/vc{>S5CBrtC£.*>. fflfi£W:l^2 0 0 - 
5 0 0 X©3fc(fflflCfc*3i3&K*£'^t/. 1*^ 
SffjR©«! 0 55(45) iilge«l©^7£. 

(52) ^ 5 0 0 bT- 1 0 h /UOE^JT . ^ -7 

x - 3E f-f ft © ful ^ ifi fll 
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1-27 v h/al(DRF{iJ)jffiK7i 7t y^ 

S e # ft r * # . 

(53) J^Cs ft 5 OnT-*l 0 h/HDJE^JT:. 
M*<Z>raCH?R(28)ifl, §S(33)XfliE ft: Cdt Slf C38> « 
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3. % n ® « ta K 91 

*£91tt. »CVD, rvXT&il (plasaa- 
enhanced) Vfc5**K*J (PECVD) . \) 7 # f - 

(etch back) , & 
a y -rii/ifettftb©7 a n* 4$. ft <D X /< v 

W0&&HQR**3Sifc-r * 'J 7 * -4? 

.** r in a u «t « *©iat-r * *r o * x « £ v 4 m u 
Ksro-fextcw-*-*. 



c;zK{ky-f«, & tf ic # 3 7 < ;u w * •> 
If* 0 W«ojg*tcM5fe$ 

J; A * V ©ttfflff A<m tj&ffitc *ft© 
■UyflKf^T**. PECVDCffiffljafiit 
eWft^ffAt, Aft IS tit r**n- j ttiSK&o . 

#) *9iSt'$&iSlC (3 0 0- 4 M^X/^ 



i:t6 a LjC^L. &M<D7 7 x^r&fcya * x* 
ffi^TWfflT?* SK*%Al*'<f *Jttttt<&b'. 

*H £ * ^vffi'JT^-li^<oa^PEC 
V D SfflKifc/B 3 ft£„ ^ v ffi!l7^-tttt 

*fLTtt^7 fillet* So <*t>IC. *Ui(B|^ 

D . SiOa<D&C V D ; y* \s - it (Planar izat ion) 
7" o -fe x 

Si, 35«(s)tt ( IC) <L 

s 1 ) ^^f^^tttt (vs l 1 ) icit^t. 

ft*i::fi*&g (UL5 I ) ICfiEgJlrici^ 
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3t@ $ nx^ * / 0 ->•* * @ acetic * 

i£#li»££H&tfl- *i5t* $ * - ^ CD I ? 

zr ^coftii ic & m r *> tt « «t c;^ & tc *> # 4 & 

2 **£co&iate:§:&*&® Mosaasisitt 

t £ . >r # - 7 -r ^ * >%> m n ii * <d x ? v s 
* 3 4 ib^s t t# * c i &%\m * ni, *-r 
* j:cm^&cd*cdj; ? u 
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*b * -T v 7* 3e 25 (saall stepped surface) h 

&7S*MS 1 7 2 0**.tf-«t<fc'r JE © £ « a<fr *C 
C tiltW. 2 u -< JuiStefg (Bl^tfL.) CD 

** S 7 * - ©£E I 7 3 . ffiJBn 1 7 4 *f J; t/ _L fifl 
1 7 5 ig&A<Mi£^&WtcltiHT*. 
J£4s J; WflaSliSft t* cd 3? £ «fc t>* /h 43 cd M Sc 

I 7 30/?i*lt, ±g5Sl 7 5 © f£ <* J; *) /J> £ 
CKflB/S 1 7 4 <fc *) ^ $ l^JSCS tc^s * Mm 
25 * . 



/i?5r a -t c m <^ * EEJ*J © iflfla li ffittfifi©ifr 

SSiSflEfcfflL,. ¥^e*iTS*i«^t4. c:nt* 
*J&Pi £ifl* L . ^ Trft£ ti * 7*co<!?l52 
7 l 4 -fc^tfffi l 7 3Cisv**s6*Si£]£*-ieJ*;T 

*. U*L-. 7A^C-7^"CJjiW-r4i:. 
Z tz * t- ? zT CD n - + 1 7 6 IZ * PI i? 

A * «t m ii Vh % & nc * m fm r t> . 

lC^l^T/rX7' (cusp) 1 7 7 - 1 7 7 £i#J3tT 
-ecD«fc t ti (■ ^5 7 a - Jitc^Jg&flS* ^J; 

S^IC. 7 BS^^IHtii, X^-y7*^ 

W*.l±*i£&2 5 MLS 

>r k i 7 8 *wtar *CD 
i-->/x*-( k tt*^ r w - ^* ^ISfttc <* *) ^ 



% 93 © ttt 5^ 

@ 

7*7 j v /< v ^ , r7x-?ee 

f><k *? «fc x /< v ^ - h +* ^* ^ 7 - fdf fito ^ — 

^ 7* m^M T E O S £/^* */ ^CDf$ffl iCiST * 

•J7^-- tg«ir4:iT*4. 

2£ ^ CO ffb CD B ti . * / > to <t O' T E O S t> 
^It^i^tfWCVD^fflPi. VLSI 

u l s ifAOti'isd^Tcxf vrh* 1 ;'^ 
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* £ t2 m r * c ir*4. 

v ti to to <z> s & ^ zi - t < yfXBn 
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fit 33 

K ; £W© •> x - ^3£<(3&H©raatc1£tt| $ 



^ tc * *P c E ffi L A □ x - * - ju r £ f 

* u < ti t*mm*mnft * & a cai a, 

ft £. tc £> fr ^ T |£ (ft €> 'J T ^ ^ - tt * 

^^^Aa^-^-^KiciEJtttc^ffr^Tk^fa 



* . jfi*^ttKx*/i/+'-©HS^iCiFJf-r*t- 

^Aitai^ffiK-c*nrr^-±-Ns^iaLTitii^ 

*?*T * x - />**s — tcflnft-f -5 tz 16 S«H 
$j * /< - a x i?£ * ^ tL *> tz & tz o x - v\ & a $1 
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- Y h <b '< - O ift & J; 1/ /< - \s ii X ~* s. # - 
/V K h © y< - fi£ © m a. ^ £ $ dp j- © 7E £ £ 

/* i; f& © Rfl A tc *»' V* X . * & 91 © 'J 7 0 9 - I* 
S©rtM±©^3#A*J;tf*©#ffl±©'<-*:; 

tHi. « A □ « T M? Ife \Z J; iU □ * tz ti 
B**TRFIll^tti*-*KJ:4^» £ 13 BE 

T />**©##£ K <• fc * C A □ ^ <b Sii P i« ~- * 
<DS?tci^^TitiiaB^nfcia^-< y - * * v ;* * 

c n $ # jsi r ge # -r & ffe © t* m « & ^ a 

SE <fc u: . rtt^Btt I T©i8JH]£ 

^itt'E^©eifflt: 'J 7;??-©iSfr£ 



?.1Rfl0a63-24G829 (11) 
; $x-/N£t*tfl*)53-fca'*t£#7ii : *? 

raifi3tfU7:7*-£ffi*©ra**(cifij& 
cn<b©t*ra£tftcrte0*£cf#&*A^^*- 

Kfiff©SlSfW9Btt% 7" a -t * t3 i> It * # 

S C W ft /* ^ 35 j£ X (W x ^ '/ ^ *f <fc Cf TEOS © 

I 0 |*J©£#*H£ 1 0-2 0 0 h J; tf>200 

Mr*, WH( H #J 3 7 5 ± 2 0 "C © £ t£ ffl & 
i^H-l 20 UT*4. 

#j I - 5 0 h^©gBBrt©^^^ffi. 2 0 0 - 



- h . Be £ *? i 0= ifi # is * frb m 
a <fc $ n * . ifr £ L < l* ^ IE lx 8 - 1 2 

t**?. s«siae:ti^3 7 5 ± 2 o r t & * . 

Sffi*Sf*5"C. 2 0 0-5 0 0T©Elfflf*F©«7 
itfNF, . C F , feilfC, F ♦ ^ £ ft* S n 

»HUIff^]tt^ 2 0 0 .T-2 0 <fc *> 

K in 0 Oot-l 0 ^©efflrtT:**. 

*£9ttt£*. v***. it/v^ 

rHxf^^^Fy'JV - h J; ft & # A ^ 

^jgfiS^n/cs^tts <££#*JEtti 0 - 200 

h^Oifl3«eBBrttc**), Slfifi&tt 2 00- 
5 0 0 r ©ifiStt IBfflrttc**) cSRTiCi 



v -J- v # t * c t K J; *) K ^ m -r ^ 7 is - t K 
^d«til:$ti4, »£t< i±c©7'i/-f ft 

* l£ W © ff^ 5fi *»* «fc {fe © ta * & zf fi) * t± ^ tc 
ft m a i* «B u Vi 

I. CVD/PECVD'^rr?^- 

st t El *>• <t cf m 2 0 a * n j£ * /< - ^ m 

t*T^:bfc*%9I©4t(H'>x-/N';T^^ - l 0 
»I*6^cn^©20E*»J;U f |(h©*g^:}i?AI3 J £- 
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1 6 £ £f c . IS»Ji(in-^$W7^ v# 2 0 

-? * X- ^ \ stiaawia^feti^i 4 

^^Al, 0 x - /\ \ 5 *&I5© fca&C 7^ 
-1 GitcaZ*. ft^T^i-Al 5 *f -fe 7* ^ 
-1 6 £ «fc £ | 2 * £, & * # & a ** v h 7' p 

-K24 (miiai) itafftr-s. '/7^-©«t 

1 Ott^t, ^ o -fe * # X *? J; # - />' * * 
* K S *: ft f # ? * * J 2 6 . AP^^^^o 
2 8. 3fctf tZ *> X _b© 

mm*'iTUotc*><n>T*- i e^o^-tr^ 

--tCfiBU: 1 ) x - ;\ l 5 t Jtm & ?" & -7 v 7" 2JD 
*SK 3 0 * L < tt I 3. 5 6 fl Hi © i§j 
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^ x-/x*«V)oT-«tt|E«^CEiIlb. ttffl^ 
^ .fc J: tfiSfT 0 x - /n l 5©t*8fl*£ 

^ 7 a * - ;u K i /; tt +' v 9 7» 2 6 « r J; V £ 

o C&Jf * *i Al#?T© 7 a -fc X * <fc ^ ' ^ * 

sst^sa a 32 df52a*?^c;mi o a> ®-©t 

i« f* # tfl S iff 3 4 li . fttc^XTi^-zuKi 
ft I* * v ? X 2 6©fiK*^«>. m. I 2 ©3S3R© 
a®*$9iBir4. if & v £ x§r$*©i2L&ttj£if$ 
SI 4 a> & Jt a © # % ** v 0 x / -7 - * - jv k 
2 6rt©JMJI&«*#&-r*,fc^KiXti**L*. 

'J7^ - SWT 1 0 tt , 7 d -t x is <fc Xf /< - 
ife{fcte*£RFffl*&?i ; f;- /l/K 
2 6 - 7* o -fe X if X & «fc a* />• - £S if -X £ (H r 4 

m&&v i mi 2ia) * £ c . 

x # v ^ x $. tc li - * - /u k 2 6 cjUti 



R F x * a,* - £ ^ x - ^CiSffl L# X * v 
tVJ^-BJ^tc-r*. 3 £ (C * /\ - K X 7 tt * x 

^?ET©^-^r^-/«>x-/\©fiatiW3£**J;a f 

* 7 4 - 6ttW2fC**) 4 *J 1/1 ft © 

*'^f^tWIH* /< - # x ft 8ft \t 35 £ c i@ & 

7 o -fr X *Mf*3*V> U^»tfJ-NjIA. RFffi 

b. ^x-/N«asg« i 8 



^KOioC, c<oafiS«:(tS*©'>x-/Ni 5 
RB ^ ft Ab * -fr . i/:ttr^-l 6 £ <fc ot ^ x _ 

$ t> tcss i * i , •> x - ^*,ii^iaw 

y a 2 o *ntt^ -t 79- i ecoraac 

test** 4 y**2 z*<*'*r* 

- ©raiaicraifii«-ffi^n. «>x-y>^t$ 7 ^v^ 

3 8 * J; 1/ 4 0 it^ >* *l/c-/fc 

tc*Rm« 4 2 rtcgia^, tafnigsiift 

xu-c-^|Siia4 4£<ttf4 6t*t*l^«$ti*- 

^S63 4 4 H(±/v - 3 8 *_b©«3SMir * 3t g Hj 
«fi*>+7 I- 4 8A<tiH*. *> + -7 Kl$Si>.j 
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5 6 t $ ?fk&tZ±TlZ&f)iX' £ * ♦ <7X-/nx 
^ K -^S19< 6 tX X U ~c - * 4 4 <t 13 «! T £ * . 

■>x-/xtfi&&{iai 8©ft=ffltt354gI~S5 8gl 
*C*^ L tc JkftHZ £ *) SMJ $ *14 . 3B4@iC# 

7* u - K 2 4 *> <fc W i£ r * d y h 7 x - m © 

aaw tfoi 2 5 , mem) \t/4?v\tfr 

(f)«n Haydan, Sassan Sonekh. David H.K.Wang. 
David Chen«,Hasato Tohi«a. Isaac llarari.and 
Peter Hoppe) 0 % T *t- (5J 12 Hi 3 H H 1$ « ffi „ it 

— (Mfc&&&68 (Multiple Chaoier Integrated 
Process System) J tZ K $B $ H „ * 0 Jfc M CD 1" ^ 

7 X - 7 4 ^ /f 2 0 - 2 0 tt -<> * 7* ^ - I 6i 
7* U - K2 4 i©[SItcEE*4x4. 

*C3B5BI^^$+t*J:-3t:s 7 x - /n x u ~c 
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-55S6S4 U"5i-a5»7< y**2 0 - 2 0 
£ 7" u - K 2 4©J:*)J:tCi:tJ J T^X-yxi 5* 
4. £*^T7*U~K2 4 rt<^ 1 3 h 51 Sti £ 

* □ 5 6_htcM«tL. si 3 * & & -r * . -/-tr 

^ - X U"<- 9 £3(1 4 6 ^f^tVlbT 7*^ 
|# 7 4 *st> t 2 * J: ^ -tr 7* ^ - I 6 ft Jh If T 
*r -fc 7' - 1 6^<U-a| 5*7^*'20- 
2 0 frbrt * Sifi^ i*-/lK2 6 tC Wffir * ffl 
ISl4^c0terltta*^J:lfi. 7 x - /n 1 5 <t 
7 i - ^ K 2 6 £ O fll 0 TJI d X u -< - ^ 
4 6 ©f£W<Di8SK<fc *)SS^i2K$h4. |*J9# 

015 4 6 rt« tr Hr 7* ^ - 1 6*f<tC/^x-/xl 5 © ;K 

co h © *f * f * h d <t m m « & & r * . 

-^S56S4 6;*<<f-fe7**-7* v 2 2 # «* ir 



-te 7* * - 1 6 * T . 9x-^5!r#7-< ^^"2 0 
-2 0±C7x-/M 5 * © -fr & „ 2* T: # 2 5 
*<MU£n. 7* - K 2 4 £ I 3 A 

- * SOS 4 4A<!?i-A3tf$7^ 2 0-2 0 
^Ti/TD 5*7*u — K2 4Jtlctt-tfS 0 

7-f ^2 o - 2 Ojexflfl^icr^-Ka 4<fct? 
cmm^n ^^icjt5r-,r^4Hi;^*nitts 

C. £ I RftttftJ&3gE 3 0 

trt U (I_< 6 0 0 t iri'Ji-Sffliift 



% 2 K . > 'J => 7 X - (i ig 55; ft. X -< 9 + 

is: (_< 6 o or) c^Mt^^o^^izsfsflffig. 
f^fc^teir-bT'^-^i^gcir^o nm 

5 7 ~s y 5 8 - 5 S cDS&ttffi^J*^. 7^7* 
5 8 - 5 8 ti. ff*L<liT;us-$A£D8t*Fq 

- ;u -< - ;* 6 OliT/w* — 7 a (D 7* o v ^ ^ ^ 
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5 8 1*= 9 > - Ha«£JttS6 Zft\cm&$nZ> 

7 h 6 3i:dtfe?n, &Sfc!Cli. I^rio^f y 

£ft{ftfcr-7^6 8 ir ^ 0 5 > 7* 5 8 ic&l* £ 

it£KS ? 5 8-5 8©a«iPft^li53? 

8 7 0«-ST^4i^ifi$ n4o S£liig I R J&tt 
&lc*t UiSHST-* iSeg 5 ^^ 7 o lt« 7-0 i 

72-7 2 ^ffl^teSt 1 3 (Omv^ 

&*&£*t5 ^fr^SfSo y 7 y 7 f 7 4 * 
5 6 0 ffili^T 6 iz 
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7* 3 * v h 7 8 IZ £ t>it * C tsJ«T £ * . 

^77 9 *«HftL, 5£S* fc* 7 S(Dm*)tZTX 
ffjsil© «fc -j tr. 7>7'5 8 - 5 8ttp7r55oJi^ 
^ o >r y 7 ^ r t * £ . iSa« 7 yron{ji/ 

y (Sylvania.C.E.) . ? :> rf- (Ush i o) £ 

U7v «j v (Phillips) tct *> m& d n4 AflS . 

H f F E L J tt 4, SIS *|«r0. 9~|. 53*o 
I 4ffl<D0. 5^1*07 y \ 
~ * Y # * T V - *W >f V 5 *s7&? V7't 

* -;i>CD .h&Ctfi 9 4 W/d £ CDEtt Jpfrdl^ 
C®8 6 in<D**7V-CD#<ta~l. 5 Inifc&C^ 
Tifc* 1 5-1 6«) . J; *J — Jttfte.Cl* 



r»0. 7-2.5 ^^oyO&S«5fflBtC-e©JffiiH*SI 
- A 6 0 #«fcl*D!]ffiffltttft 6 2 tttfr*<fc *) fc > -fe 

#Sn. «► ^ 5 £d£S?«t O/x v» 3 y/< £ Mi*- 
7/l/Sint^a-^6 0 4> 13 S$« C rt: /J* © 

s a t a t* $ ^7*tCct»)Fsao^ — ^fifc*(^x/i/ 
muteWSs ffitt^fi. ©ts«&*-fe7** -©** 

fifcffcy iu (Ai, o, ) tfc ItSLifr 4 



t± ilh £D *4 # £ £ n * „ **tt*«D35**fc*±S 

*v>*-/l/«Difc&*f«fcCf7-< 7> ^ h^-^rt/© 
SS5tC J; *) tz (4 *; iffg CD 7X-/Ntc«L,TJS 

^(BK (13^/xL) tffiffifl aj/j^liJII^fflt* 
* Eflffl 3& S4in S ffi * ffl v»T ifliS » j& tfifl 

itox-^ffljsassii^^^-icit^T^i. 

tta<> tt - - * y ^ *^ * y - 

nyy 7 y T <o % Kfiea * fcffl -r -£ !4 * © o x - 

x - /M$j/6a> co t* d v ^ tow* l /x it nw* /x ^ 
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4£kT *. » Irn » S S 3 0 © « « k: It f i! * 

R3 ( JUd *; cfc & £0 ) tc JUa ^ T x 'h 82 © ?V £ <s> 

SftcttiST S *#eu»MJS&iH 3 0©{£ffltx# 

o -fe * -< ? yu^iQ;*: -tr Cgf 4 

D. -«/ K 2 6 *? <fc t>'Bg&Sgi£3£5Z 

#xS£ft3£& 3 2 fitd> < £*4ocDfl|j&1$tt<Z> 
©*a£-tf:*^;i* ct -5 U:t8/£S*l* . 35 1 

{S3) T & * . $2^s ^^?i*-;i/K2 6 
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tHfe©#Xlg^^ffi;6<&m£nA:&j[£T&9 . * 

na^x-^i $ iicofy — umziztm- -35 
r-e&iau. -7 5 r fit* •/ v i^io 

T X #4 a. ttfT EOS ©{£ffl*C bfrfrto 

S F*3 © ** X CD 5* fl? ^ 3r £ *r fit & J§ £ R£ <- . # gfi 
-7 ^ * - ji, K & & tt 04 > 1 0 0 t CC fffl jQ L, T 

mKikVAtk*&7&m%®}<?>m% ©irrm^-g* a* 

0E©_L©SE#£G* <• . 
***lltt£a3 2 © Jigeftiftfitm 2 gI©ttCftJras 

7K<**i*. #X7i*-;i/K2 6 £ £ IHiSSStt 
S£ § fit ^ is V 4' * /* - 8 0 © - gfl T & *) . IB $A 

^ s o ^ tt u > c «t *> /\ ^ v 1 2 tc £g 

{f £ *l x ^ I 3. r7X7fc|Sl 4. & O' 7 
X-yN&^tf^-fe-r^-XU^-^gffi (4 4. 



©5li£3-^gtC-r * . 

7 * - K X vi/ — 3 6 frb 7' a * X X i£ fit £ fL 
■7 - * - ;u K B5 & 9 2 C £ ^ ^ /£ £ *L *: # X "7 - 

T * A □ 7L 8 8C<feU*^-8 0+^flilA**>$n 
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